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Introduction
The species Dimorphandra gardneriana Tul., is a native tree of Brazil from the Fabaceae family (Montano et al., 2007) . It is small in size, with thin and tortuous stem, bipinnate leaves, composite, and sessile flowers arranged in spikes (Landim; Costa, 2012) .
The fruits of D. gardneriana are used for extraction of the flavonoid rutine, a promising substance in the production of drugs because it slows aging and combats degenerative diseases (Gonçalves et al., 2010; Ladim; Costa, 2012) .
Its seeds are used to extract galactomannan, a highly viscous substance commonly known as gum used in the food and pharmaceutical industry (Torio et al., 2006) . The tree is used in the production of wood, coal, and cellulose, and the species is utilized in reforestation and recovery of degraded areas, all of which has increased the demand for D. gardneriana seeds (Leite et al., 2012) .
Seed is considered to be the most efficient way of disseminating pathogens and introduction of a disease into new areas, which results in reduced production of crops due to damage such as pre-and post-emergence seedling death, root rot, shoot infection, and reduced physiological quality of seeds. In addition, the seed is a source of inoculum that can promote progressive increase of a given disease in the field, thereby reducing the commercial value of the crop (Flávio et al., 2014) . Microorganisms present in seeds reduce its viability, causing deterioration and consequently compromising sanitary and physiological quality of the seeds (Martins Netto, Faiad, 1995) . Nevertheless, there is a great lack of information about the presence of microorganisms in seeds and their effects on seed germination and development of forest plant species (Mesquita et al., 2002) .
Seed treatment is a valuable and effective measure because of its simple execution and the relatively low cost (Machado, 2000) .
However, the high cost of chemicals and the risk of contamination of people and the environment questions the use of such treatments. The high demand for organic products and the search for a less polluting agriculture encouraged the conduct of studies on the use of alternative products for seed treatment (Flávio et al., 2014) .
In this context, the implementation of essential oils, balsams, and plant extracts may be an alternative to the use of chemical agents in the handling of phytopathogens, aiming to control fungi and other microorganisms present in seeds, especially those that cause post-emergence damages of the seedlings (David et al., 2006) . Some studies have demonstrated the efficiency of these products in the preservation of the seed physiological quality. For example, germination of Mimosa caesalpiniifolia Benth.
seeds was increased when they were treated with essential oil of fennel, Pimpinella anisum L. (Leite et al., 2012) , whereas germination of Due to the economic importance of D. gardneriana, the raw material of this species is collected by extraction and there is no management program established to prevent the extinction of its natural populations (Gonçalves et al., 2010) . Therefore, it is necessary to study its seeds to obtain information that will help its conservation and propagation. The objective of this study was to evaluate the efficiency of
Merr. & L.M. Perry) and copaíba (Copaifera sp.) in sanitary treatments of seeds and their influence on physiological quality.
Material and methods
The experiments were conducted at the 
Results and discussion
As indicated on Figure 1 , the most prominent genera of fungi associated with the seeds were Aspergillus, Penicillium, and
Rhizopus. The incidence of A. niger ( Figure 1A) was reduced noticeably in treatments with 2 mL of clove oil, while in treatments with copaiba oil, their incidence was higher at all the evaluated concentrations than in the control (Te), in which fungi were present with an incidence of 60%.
In contrast, in the treatment with the fungicide, whose active compound is dicarboximide (captan), there was a 95% control of this fungus. It is also worth mentioning that storage fungi of the genus Aspergillus, besides causing damages to seeds and seedlings, produce mycotoxins that can cause food poisoning (Pinto, 2001 ).
The incidence of Aspergillus sp. ( Figure   1B ) of 64% was detected in the seeds that were not submitted to any treatment (Te) and of only 10% in those treated with the fungicide (T 2 ). In treatments with copaiba oil, a higher incidence The seeds of D. gardneriana were highly contaminated with fungi Aspergillus niger, Aspergillus sp., and Penicillium sp., which are storage fungi that can cause seed damage and compromise their quality, resulting in germination process deterioration and death (Lazarotto et al., 2010) . Therefore, the control of these fungi, which are responsible for reduction of seed viability and longevity, must be carried out to prevent damages caused by high seed infection rate .
The highest germination rate of the seeds of D. gardneriana was observed in treatments with 2 mL of clove oil, while the treatments with copaiba oil exhibited a quadratic effect, as the percentage of germination was higher in seeds treated with 1.25 mL of copaiba oil.
Concentrations below and above 1.25 mL of copaiba oil affected the germination by allowing a higher fungal incidence, which contributed to the deterioration of the seedlings (Figure 2A ).
The mean final germination rate and the first count did not differ statistically between the control seeds, those treated with oil, and the ones that were chemically treated (germination Com. Sci., Bom Jesus, v.9, n.3, p.457-464, Jul./Sep. 2018 rate was 48, 59, and 28%, respectively) ( Figure   2A and B). The highest percentage of abnormal seedlings was observed when the seeds were treated with 0.5 mL of clove and copaiba essential oils ( Figure 2C ), which may be related to the higher incidence of fungi, mainly A. niger as can be verified in Figure 1A .
Possibly the fungi present in the seeds were located in the surface layers of the seeds where they were removed by the disinfection There was no significant difference in the dry mass of the roots and shoots between the control and the chemical treatment ( Figure   4A of biological organisms (Marroni et al., 2012) , use of plant extracts and essential oils (Leite et al., 2012; Flávio et al., 2014) , and seed exposure to microwaves (Knox et al., 2013) , among others.
Substitution of chemical fungicides by
natural products in seed treatment may be a viable alternative, since alternative products when supplied in adequate quantities do not adversely affect seed vigor, which can lead to healthy and vigorous seedlings. In addition, they can also effectively control the incidence of many fungi, thus reducing the risk of contamination as there is an increased concern about the fate of the applied chemicals in the natural environment and their direct and indirect influences on human health (Knox et al., 2013) . The results of the present study indicated that the use of natural products is a promising alternative to the use of chemicals.
Conclusions
Copaiba oil at the concentrations used does not satisfactorily reduce the incidence of fungi present on D. gardneriana seeds.
The concentration of 2 mL of clove oil reduces the incidence of the fungi Aspergillus niger and Penicillium sp., and at the concentration of 0.5 mL reduces the incidence of Rhizopus in the seeds of this species.
Clove oil at the concentration of 2 mL and copaiba oil at the concentrations of 1 to 1.5 mL provide satisfactory seed germination and vigor.
